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<210> 1 

<211> 1643 

<212> DNA 

<213> Dolichos biflorus 



<220> 
<221> CDS 

<222> (51) . . (1439) 

<223> lectin nucleotide phosphohydrolase (LNP, NBP46 or 
DB46) root lectin 



<220> 

<221> mat_peptide 
<222> (195) . . (1436) 



<400> 1 

gaaactgaaa cgagtactct ttcagtggtg aggttctgag agattcagaa atg aat 56 

Met Asn 

tgg gtg tgg cca aag aca aag age atg age ttc eta etc etc ate act 104 
Trp Val Trp Pro Lys Thr Lys Ser Met Ser Phe Leu Leu Leu lie Thr 
-45 -40 -35 

ttt eta etc ttc tea ttg cca aaa ett tct tct teg caa tat gtt ggg 152 
Phe Leu Leu Phe Ser Leu Pro Lys Leu Ser Ser Ser Gin Tyr Val Gly 
-30 -25 -20 -15 

aac agt ate tta eta aat cat cgt aag ata ett ccc aac eag gaa etc 200 
Asn Ser lie Leu Leu Asn His Arg Lys lie Leu Pro Asn Gin Glu Leu 
-10 -5 -1 1 



ett ace tct tac get gtc ate ttt gat get ggt age tct ggg agt cgt 248 
Leu Thr Ser Tyr Ala Val lie Phe Asp Ala Gly Ser Ser Gly Ser Arg 
5 10 15 

gtc cat gtc ttc aat ttt gae eag aac tta gat etc ctg eac att ggc 2 96 
Val His Val Phe Asn Phe Asp Gin Asn Leu Asp Leu Leu His lie Gly 
20 25 30 

aat gae etc gag ttt aca aaa aag ate aaa eee ggt ttg age tea tac 344 
Asn Asp Leu Glu Phe Thr Lys Lys lie Lys Pro Gly Leu Ser Ser Tyr 
35 40 45 . 50 



1 



get gat aag 
Ala Asp Lys 



gaa get gaa 
Glu Ala Glu 



aag ctt ggg 
Lys Leu Gly 
85 

gaa aag ata 
Glu Lys lie 
100 

ctg age gtt 
Leu Ser Val 
115 

ggt tct tac 
Gly Ser Tyr 



aag aag ttt 
Lys Lys Phe 



gtt caa atg 
Val Gin Met 
165 

aaa eca eca 
Lys Pro Pro 
180 

gga aag aaa 
Gly Lys Lys 
195 

gac gea gca 
Asp Ala Ala 



cot tgt eta 
Pro Cys Leu 



teg tae aat 
Ser Tyr Asn 
245 

cgt gae eta 
Arg Asp Leu 
260 

gaa aae tgc 
Glu Asn Cys 
275 



pet gaa aaa 
Pro Glu Lys 
55 

gat gtt gtc 
Asp Val Val 
70 

gca aca gca 
Ala Thr Ala 



ttg caa geg 
Leu Gin Ala 



eaa cct gat 
Gin Pro Asp 
120 

tta tgg gtt 
Leu Trp Val 
135 

aca aaa act 
Thr Lys Thr 
150 

get tat get 
Ala Tyr Ala 



caa gga gag 
Gin Gly Glu 



tat gac ctt 
Tyr Asp Leu 
200 

cgt gtt aag 
Arg Val Lys 
215 

ttg gca ggc 
Leu Ala Gly 
230 

ate tat ggt 
lie Tyr Gly 



get ctt eag 
Ala Leu Gin 



acc ttt ggt 
Thr Phe Gly 
280 



get gea gaa 
Ala Ala Glu 



ect gag gaa 
Pro Glu Glu 
75 

ggt ttg agg 
Gly Leu Arg 
90 

gtt agg gaa 
val Arg Glu 
105 

gca gta tct 
Ala Val Ser 



aca gtt aac 
Thr Val Asn 



gtg gga gtg 
Val Gly Val 
155 

gtc tea aga 
Val Ser Arg 
170 

gat cea tae 
Asp Pro Tyr 
185 

tat gtt eac 
Tyr Val His 



att ttt aag 
lie Phe Lys 



tat gaa gat 
Tyr Glu Asp 
235 

ccc act tct 
Pro Thr Ser 
250 

att etc aga 
lie Leu Arg 
265 

ggg ata tgg 
Gly lie Trp 



tct etc att 
Ser Leu lie 
60 

ctg eac ccc 
Leu His Pro 



etc ttg gat 
Leu Leu Asp 



atg ttc agg 
Met Phe Arg 
110 

gtt att gat 
Val He Asp 
125 

tat ctg tta 
Tyr Leu Leu 
140 

ata gat ctt 
He Asp Leu 



aat aca get 
Asn Thr Ala 



atg aag aag 
Met Lys Lys 
190 

agt tae ttg 
Ser Tyr Leu 
205 

acc act gat 
Thr Thr Asp 
220 

ata tac aga 
He Tyr Arg 



ggt gee aac 
Gly Ala Asn 



ttg aat gag 
Leu Asn Glu 
270 

gat ggt gga 
Asp Gly Gly 
285 



eca ctt ttg 
Pro Leu Leu 
65 

aag aca ccc 
Lys Thr Pro 
80 

ggg gat get 
Gly Asp- Ala 
95 

aac aga agt 
Asn Arg Ser 



gga acc caa 
Gly Thr Gin 



gga aag ttg 
Gly Lys Leu 
145 

gga ggt get 
Gly Gly Ala 
160 

aaa aat gee 
Lys Asn Ala 
175 

Ctt gta etc 
Leu Val Leu 



cgt tat ggt 
Arg Tyr Gly 



ggt get get 
Gly Ala Ala 
225 

tat tee gga 
Tyr Ser Gly 
240 

ttt aat gag 
Phe Asn Glu 
255 

eca tgt tec 
Pro Cys Ser 



aaa gga agt 
Lys Gly Ser 



gag 3 92 
Glu 



ctt 440 
Leu 



get 488 
Ala 



tec 536 
Ser 



gaa 584 

Glu 

130 

gga 63 2 

Gly 



tea 680 
Ser 



cea 728 
Pro 



aag 776 
Lys 



aae 824 

Asn 

210 

agt 872 
Ser 



gaa 920 
Glu 



tgc 968 
Cys 



cat 1016 
His 



gga 1064 

Gly 

290 



2 



cag aaa aac .ctt gtt gtt act tea get ttc tac tat agg tct tct gag 1112 
Gin Lys Asn Leu Val Val Thr Ser Ala Phe Tyr Tyr Arg Ser Ser Glu 
295 300 305 

gtt ggt ttt gtc act cct ccc aat tec aaa aat cge cct ctg gat ttt 1160 
Val Gly Phe Val Thr Pro Pro Asn Ser Lys Asn Arg Pro Leu Asp Phe 
310 315 320 



gaa act gca get aaa eaa get tgt agt tta aea ttc gag gaa gcg aaa 
Glu Thr Ala Ala Lys Gin Ala Cys Ser Leu Thr Phe Glu Glu Ala Lys 
325 330 335 



1208 



tec act ttt cea aat gtt gag aaa gat aaa ctt cca ttt gta tgc gtg 1256 
Ser Thr Phe Pro Asn Val Glu Lys Asp Lys Leu Pro Phe Val Cys Val 
340 345 350 

gat ttc aea tac cag tat aea ttg ctt gtt gat gga ttt ggc eta gat 1304 
Asp Phe Thr Tyr Gin Tyr Thr Leu Leu Val Asp Gly Phe Gly Leu Asp 
355 360 365 370 

cca gag caa gag att aea gtg gca gaa gga att gaa tat eaa gat gcc 1352 
Pro Glu Gin Glu lie Thr Val Ala Glu Gly lie Glu Tyr Gin Asp Ala 
375 380 385 

att gtg gaa aea gca tgg cct eta gga act gcc ata gaa gcc ata tea 1400 
lie Val Glu Thr Ala Trp Pro Leu Gly Thr Ala lie Glu Ala lie Ser 
390 395 400 

tct ttg cct aaa ttt aat cgt eta atg tat ttt ate taa gccatgtcct 1449 
Ser Leu Pro Lys Phe Asn Arg Leu Met Tyr Phe lie 

405 410 415 

ccacttatga ecactttaat taaaataaaa ctcacecttt teactaaaaa aaaaaaaaaa 1509 

aaaagtcett ttttattcca ttgagtatca agtgttaatt tgtttctgac aaatggaggt 1569 

gtaaaagtga aacaaagtat gtttttgtca gatacgaatg gaagtagggt tatgatgaaa 162 9 

aaaaaaaaaa aaaa 1643 



<210> 2 
<211> 462 
<212> PRT 

<213> Dolichos biflorus 
<220> 

<223> lectin nucleotide phosphohydrolase (LNP, NBP46 or 
DB46) root lectin 

<400> 2 

Met Asn Trp Val Trp Pro Lys Thr Lys Ser Met Ser Phe Leu Leu Leu 

1 5 10 15 

lie Thr Phe Leu Leu Phe Ser Leu Pro Lys Leu Ser Ser Ser Gin Tyr 

20 25 30 

Val Gly Asn Ser lie Leu Leu Asn His Arg Lys lie Leu Pro Asn Gin 

35 40 45 

Glu Leu Leu Thr Ser Tyr Ala Val lie Phe Asp Ala Gly Ser Ser Gly 

50 55 60 

Ser Arg Val His Val Phe Asn Phe Asp Gin Asn Leu Asp Leu Leu His 
65 70 75 80 



3 



He 


Gly 


Asn 


Asp 


Leu 
85 


Glu 


Phe 


Thr 


Ser 


Tyr 


Ala 


Asp 
100 


Lys 


Pro 


Glu 


Lys 


Leu 


Glu 


Glu 
115 


Ala 


Glu 


Asp 


Val 


Val 
120 


Pro 


Leu 
130 


Lys 


Leu 


Gly 


Ala 


Thr 
135 


Ala 


Ala 


Ala 


Glu 


Lys 


He 


Leu 


Gin 


Ala 


145 










150 






Ser 


Ser 


Leu 


Ser 


Val 
165 


Gin 


Pro 


Asp 


Gin 


Glu 


Gly 


Ser 
180 


Tyr 


Leu 


Trp 


Val 


Leu 


Gly 


Lys 
195 


Lys 


Phe 


Thr 


Lys 


Thr 
200 


Ala 


Ser 
210 


Val 


Gin 


Met 


Ala 


Tyr 
215 


Ala 


Ala 


Pro 


Lys 


Pro 


Pro 


Gin 


Gly 


Glu 


225 










230 






Leu 


Lys 


Gly 


Lys 


Lys 
245 


Tyr 


Asp 


Leu 


Gly 


Asn 


Asp 


Ala 
260 


Ala 


Arg 


Val 


Lys 


Ala 


Ser 


Pro 
275 


Cys 


Leu 


Leu 


Ala 


Gly 
280 


Gly 


Glu 
290 


Ser 


Tyr 


Asn 


He 


Tyr 
295 


Gly 


Glu 


Cys 


Arg 


Asp 


Leu 


Ala 


Leu 


Gin 


305 










310 






Ser 


His 


Glu 


Asn 


Cys 
325 


Thr 


Phe 


Gly 


Ser 


Gly 


Gin 


Lys 
340 


Asn 


Leu 


Val 


Val 


Ser 


Glu 


Val 
355 


Gly 


Phe 


Val 


Thr 


Pro 
360 


Asp 


Phe 
370 


Glu 


Thr 


Ala 


Ala 


Lys 
375 


Gin 


Ala 


Lys 


Ser 


Thr 


Phe 


Pro 


Asn 


Val 


385 










390 






Cys 


Val 


Asp 


Phe 


Thr 
405 


Tyr 


Gin 


Tyr 


Leu 


Asp 


Pro 


Glu 
420 


Gin 


Glu 


He 


Thr 


Asp 


Ala 


He 
435 


Val 


Glu 


Thr 


Ala 


Trp 
440 


He 


Ser 
450 


Ser 


Leu 


Pro 


Lys 


Phe 
455 


Asn 



<210> 3 

<211> 1458 

<212> DNA 

<213> Medicago sativa 

<220> 

<221> CDS 

<222> (1) . . (1458) 

<223> full length clone 



Lys 


Lys 


He 


Lys 


Pro 


Gly 


Leu 


Ser 




90 










95 




Ala 


Ala 


Glu 


Ser 


Leu 


He 


Pro 


Leu 


105 










110 






Pro 


Glu 


Glu 


Leu 


His 


Pro 


Lys 


Thr 










125 








Gly 


Leu 


Arg 


Leu 


Leu 


Asp 


Gly 


Asp 








140 










Val 


Arg 


Glu 


Met 


Phe 


Arg 


Asn 


Arg 






155 










160 


Ala 


Val 


Ser 


Val 


He 


Asp 


Gly 


Thr 




170 










175 




Thr 


Val 


Asn 


Tyr 


Leu 


Leu 


Gly 


Lys 


185 










190 






Val 


Gly 


Val 


He 


Asp 


Leu 


Gly 


Gly 










205 








Val 


Ser 


Arg 


Asn 


Thr 


Ala 


Lys 


Asn 








220 










Asp 


Pro 


Tyr 


Met 


Lys 


Lys 


Leu 


Val 






235 










240 


Tyr 


Val 


His 


Ser 


Tyr 


Leu 


Arg 


Tyr 




250 










255 




He 


Phe 


Lys 


Thr 


Thr 


Asp 


Gly 


Ala 


265 










270 






Tyr 


Glu 


Asp 


He 


Tyr 


Arg 


Tyr 


Ser 










285 








Pro 


Thr 


Ser 


Gly 


Ala 


Asn 


Phe 


Asn 








300 










He 


Leu 


Arg 


Leu 


Asn 


Glu 


Pro 


Cys 






315 










320 


Gly 


He 


Trp 


Asp 


Gly 


Gly 


Lys 


Gly 




330 










335 




Thr 


Ser 


Ala 


Phe 


Tyr 


Tyr 


Arg 


Ser 


345 










350 






Pro 


Asn 


Ser 


Lys 


Asn 


Arg 


Pro 


Leu 










365 








Ala 


Cys 


Ser 


Leu 


Thr 


Phe 


Glu 


Glu 








380 










Glu 


Lys 


Asp 


Lys 


Leu 


Pro 


Phe 


Val 






395 










400 


Thr 


Leu 


Leu 


Val 


Asp 


Gly 


Phe 


Gly 




410 










415 




Val 


Ala 


Glu 


Gly 


He 


Glu 


Tyr 


Gin 


425 










430 






Pro 


Leu Gly 


Thr 


Ala 


He 


Glu 


Ala 










445 








Arg 


Leu 


Met 


Tyr 


Phe 


He 







460 



4 



<220> 
<221> CDS 

<222> (13) . . (1380) 

<223> lectin nucleotide phosphohydrolase (LNP or NBP46) 
root lectin 

<400> 3 

caa att aag aac atg gag ttc eta att aca etc att gcc act ttt tta 48 
Gin lie Lys Asn Met Glu Phe Leu He Thr Leu He Ala Thr Phe Leu 
15 10 15 

etc ttg tta atg cct gca ate act tec tee caa tat tta gga aac aac 96 
Leu Leu Leu Met Pro Ala lie Thr Ser Ser Gin Tyr Leu Gly Asn Asn 
20 25 30 

eta etc act aat cga aag att ttc caa aaa caa gaa acc tta acc tet 144 
Leu Leu Thr Asn Arg Lys He Phe Gin Lys Gin Glu Thr Leu Thr Ser 
35 40 45 

tac get gtc ata ttt gat get ggt age act ggt act cgt gtc cat gtt 192 
Tyr Ala Val He Phe Asp Ala Gly Ser Thr Gly Thr Arg Val His Val 
50 55 60 

tac cat ttt gat eag aac tta gat eta ctt cac att ggc aat gat att 240 
Tyr His Phe Asp Gin Asn Leu Asp Leu Leu His He Gly Asn Asp He 
65 70 75 80. 

gag ttt gtt gac aag ate aaa eca ggt ttg agt gca tat ggg gat aat 288 
Glu Phe Val Asp Lys He Lys Pro Gly Leu Ser Ala Tyr Gly Asp Asn 
85 90 95 

cct gaa caa gca gca aaa tet etc att cca ctt ttg gag gaa gca gaa 336 
Pro Glu Gin Ala Ala Lys Ser Leu He Pro Leu Leu Glu Glu Ala Glu 
100 105 110 

gat gtg gtt cct gag gat etg cac ccc aaa aca cec ctt agg ctt ggg 384 
Asp Val Val Pro Glu Asp Leu His Pro Lys Thr Pro Leu Arg Leu Gly 
115 120 125 

gca acc gca ggt ttg agg ctt ttg aat ggg gat get get gaa aag ata 432 
Ala Thr Ala Gly Leu Arg Leu Leu Asn Gly Asp Ala Ala Glu Lys He 
130 135 140 

ttg caa gcg aca agg aat atg ttc age aac aga agt ace etc aac gtt 480 
Leu Gin Ala Thr Arg Asn Met Phe Ser Asn Arg Ser Thr Leu Asn Val 
145 150 155 160 

caa cgt gat gca gtt tet att att gat gga ace caa gaa ggt tet tat 528 
Gin Arg Asp Ala Val Ser He He Asp Gly Thr Gin Glu Gly Ser Tyr 
165 170 175 

atg tgg gtg aca gtt aac tat gta ttg ggg aat ttg gga aaa age ttc 576 
Met Trp Val Thr Val Asn Tyr Val Leu Gly Asn Leu Gly Lys Ser Phe 
180 185 190 

aca aaa tea gtg gga gta att gac ctt gga ggt ggt tea gtt caa atg 624 
Thr Lys Ser Val Gly Val He Asp Leu Gly Gly Gly Ser Val Gin Met 
195 ' 200 205 



5 



aca tat gca stg tea aag aaa aca gca aaa aat get cct aaa gtt get 672 
Thr Tyr Ala Val Ser Lys Lys Thr Ala Lys Asn Ala Pro Lys Val Ala 
210 215 220 

gat gga gag gat cea tat att aag aag ett gtg etc aag gga aag caa 72 0 
Asp Gly Glu Asp Pro Tyr lie Lys Lys Leu Val Leu Lys Gly Lys Gin 
225 230 235 240 

tat gat cte tat gtt eat agt tae ttg cgt ttt gge aaa gaa gca aet 768 
Tyr Asp Leu Tyr Val His Ser Tyr Leu Arg Phe Gly Lys Glu Ala Thr 
245 250 255 

ega gca cag gtt ttg aat gca act aat gga tet get aac cet tge att 816 
Arg Ala Gin Val Leu Asn Ala Thr Asn Gly Ser Ala Asn Pro Cys He 
260 265 270 

tta eet gga ttt aat ggg acc ttt aca tat tea gga gtg gag tat aag 864 
Leu Pro Gly Phe Asn Gly Thr Phe Thr Tyr Ser Gly Val Glu Tyr Lys 
275 280 285 

get ttt tee ect tet tet ggc tee aac ttt gat gat tge aaa gaa ata 912 
Ala Phe Ser Pro Ser Ser Gly Ser Asn Phe Asp Asp Cys Lys Glu He 
290 295 300 

att ett aag gtt ctt aaa gta aat gat cea tgt eee tat ccg agt tge 960 
He Leu Lys Val Leu Lys Val Asn Asp Pro Cys Pro Tyr Pro Ser Cys 
305 310 315 320 

act ttt ggt gga ata tgg aat ggt gga gga ggg agt gga caa aaa aaa 1008 
Thr Phe Gly Gly He Trp Asn Gly Gly Gly Gly Ser Gly Gin Lys Lys 
325 330 335 

ett ttt gtt act tea get ttc get tae ctg get gaa gat gtt ggt atg 1056 
Leu Phe Val Thr Ser Ala Phe Ala Tyr Leu Ala Glu Asp Val Gly Met 
340 345 350 

gtt gag cea aat aaa cct aat tee ata ctt cat cea gta gat ttc gaa 1104 
Val Glu Pro Asn Lys Pro Asn Ser He Leu His Pro Val Asp Phe Glu 
355 360 365 

att gaa get aag cga get tgt gca tta aac ttt gag gat gtc aaa tec 1152 
He Glu Ala Lys Arg Ala Cys Ala Leu Asn Phe Glu Asp Val Lys Ser 
370 375 380 

aet tat cct cga ctt aeg gat gca aaa cgt cea tat gta tge atg gat 1200 
Thr Tyr Pro Arg Leu Thr Asp Ala Lys Arg Pro Tyr Val Cys Met Asp 
385 390 395 400 

etc tta tae caa cat gtg ttg ctt gtt cat gga ttt gge tta ggt cea 1248 
Leu Leu Tyr Gin His Val Leu Leu Val His Gly Phe Gly Leu Gly Pro 
405 410 415 

ega aaa gag att aca gta ggt gag gga att caa tat cag aat tet gtt 12 96 
Arg Lys Glu He Thr Val Gly Glu Gly He Gin Tyr Gin Asn Ser Val 
420 425 430 

gtg gaa get gca tgg cet eta ggt act gee gtg gaa gee ata tea gcg 1344 
Val Glu Ala Ala Trp Pro Leu Gly Thr Ala Val Glu Ala He Ser Ala 
435 440 445 



6 



tta cct aag .ttt aag cga tta atg tat ttt att taa get ttt aga gat 1392 
Leu Pro Lys Phe Lys Arg Leu Met Tyr Phe lie Ala Phe Arg Asp 

450 455 460 

gtc aag ata ttt cag taa cag eta aet tta tea aaa att aaa taa aae 1440 
Val Lys lie Phe Gin Gin Leu Thr Leu Ser Lys lie Lys Asn 

465 470 475 480 

tgg cgc att ttg tet tte 1458 
Trp Arg lie Leu Ser Phe 
485 



<210> 4 

<211> 459 

<212> PRT 

<213> Medicago sativa 
<220> 

<223> lectin nucleotide phosphohydrolase (LNP or NBP46) 
root lectin 



<400> 4 



Gin 


lie 


Lys 


Asn 


Met 


Glu 


Pne 


Leu 


lie 


Thr 


Leu 


lie 


Ala 


xnr 


irne 


Leu 


1 






5 










10 










15 




Leu 


Leu 


Leu 


Met 


Pro 


Ala 


lie 


Thr 


Ser 


Ser 


Gin 


Tyr 


Leu 


Caiy 


Asn 


Asn 








20 










25 










30 






Leu 


Leu 


Thr 


Asn 


Arg 


Lys 


lie 


Phe 


Gin 


Lys 


Gin 


Glu 


Thr 


Leu 


Thr 


Ser 






35 










40 










45 








Tyr 


Ala 


Val 


lie 


Phe 


Asp 


Ala 


Gly 


Ser 


Thr 


Gly 


Thr 


Arg 


Val 


Hi s 


Val 




50 










55 










60 










Tyr 


His 


Phe 


Asp 


Gin 


Asn 


Leu 


Asp 


Leu 


Leu 


His 


He 


Gly 


Asn 


Asp 


lie 


65 










70 










75 










80 


Glu 


Phe 


Val 


Asp 


Lys 


lie 


Lys 


Pro 


Gly 


Leu 


Ser 


Ala 


Tyr 


Gly 


Asp 


Asn 










85 










90 










95 




Pro 


Glu 


Gin 


Ala 


Ala 


Lys 


Ser 


Leu 


He 


Pro 


Leu 


Leu 


Glu 


Glu 


Ala 


Glu 








100 










105 










110 






Asp 


Val 


Val 


Pro 


Glu 


Asp 


Leu 


His 


Pro 


Lys 


Thr 


Pro 


Leu 


Arg 


Leu 


Gly 






115 










120 










125 








Ala 


Thr 


Ala 


Gly 


Leu 


Arg 


Leu 


Leu 


Asn 


Gly Asp 


Ala 


Ala 


Glu 


Lys 


He 




130 










135 










140 










Leu 


Gin 


Ala 


Thr 


Arg 


Asn 


Met 


Phe 


Ser 


Asn 


Arg 


Ser 


Thr 


Leu 


Asn 


Val 


145 










150 










155 










160 


Gin 


Arg 


Asp 


Ala 


Val 


Ser 


He 


He 


Asp 


Gly 


Thr 


Gin 


Glu 


Gly 


Ser 


Tyr 










165 










170 










175 




Met 


Trp 


Val 


Thr 


Val 


Asn 


Tyr 


Val 


Leu 


Gly 


Asn 


Leu 


Gly 


Lys 


Ser 


Phe 








180 










185 










190 






Thr 


Lys 


Ser 


Val 


Gly 


Val 


He 


Asp 


Leu 


Gly Gly 


Gly 


Ser 


Val 


Gin 


Met 






195 










200 










205 








Thr 


Tyr 


Ala 


Val 


Ser 


Lys 


Lys 


Thr 


Ala 


Lys 


Asn 


Ala 


Pro 


Lys 


Val 


Ala 




210 










215 










220 










Asp 


Gly 


Glu 


Asp 


Pro 


Tyr 


He 


Lys 


Lys 


Leu 


Val 


Leu 


Lys 


Gly 


Lys 


Gin 


225 










230 










235 










240 


Tyr 


Asp 


Leu 


Tyr 


Val 


His 


Ser 


Tyr 


Leu 


Arg 


Phe 


Gly 


Lys 


Glu 


Ala 


Thr 










245 










250 










255 




Arg 


Ala 


Gin 


Val 


Leu 


Asn 


Ala 


Thr 


Asn 


Gly 


Ser 


Ala 


Asn 


Pro 


Cys 


He 








260 










265 










270 






Leu 


Pro 


Gly 


Phe 


Asn 


Gly 


Thr 


Phe 


Thr 


Tyr 


Ser 


Gly 


Val 


Glu 


Tyr 


Lys 






275 










280 










285 








Ala 


Phe 


Ser 


Pro 


Ser 


Ser 


Gly 


Ser 


Asn 


Phe 


Asp 


Asp 


Cys 


Lys 


Glu 


He 




290 










295 










300 











7 



lie 


Leu 


Lys 


Val 


Leu 


Lys 


Val 


Asn 


Asp 


Pro 


Cys 


Pro 


Tyr 


Pro 


Ser 


Cys 


305 










310 










315 










320 


Thr 


Phe 


Gly 


Gly 


He 


Trp 


Asn 


Gly 


Gly Gly 


Gly 


Ser 


Gly 


Gin 


Lys 


Lys 










325 










330 










335 




Leu 


Phe 


Val 


Thr 


Ser 


Ala 


Phe 


Ala 


Tyr 


Leu 


Ala 


Glu 


Asp 


Val 


Gly 


Met 








340 










345 










350 






Val 


Glu 


Pro 


Asn 


Lys 


Pro 


Asn 


Ser 


He 


Leu 


His 


Pro 


Val 


Asp 


Phe 


Glu 






355 










360 










365 








He 


Glu 


Ala 


Lys 


Arg 


Ala 


Cys 


Ala 


Leu 


Asn 


Phe 


Glu 


Asp 


Val 


Lys 


Ser 




370 










375 










380 










Thr 


Tyr 


Pro 


Arg 


Leu 


Thr 


Asp 


Ala 


Lys 


Arg 


Pro 


Tyr 


Val 


Cys 


Met 


Asp 


385 










390 










395 










400 


Leu 


Leu 


Tyr 


Gin 


His 


Val 


Leu 


Leu 


Val 


His 


Gly 


Phe 


Gly 


Leu 


Gly 


Pro 










405 










410 










41b 




Arg 


Lys 


Glu 


He 


Thr 


Val 


Gly 


Glu 


Gly 


He 


Gin 


Tyr 


Gin 


Asn 


Ser 


Val 








420 










425 










430 






Val 


Glu 


Ala 


Ala 


Trp 


Pro 


Leu 


Gly 


Thr 


Ala 


Val 


Glu 


Ala 


He 


Ser 


Ala 






435 










440 










445 








Leu 


Pro 


Lys 


Phe 


Lys 


Arg 


Leu 


Met 


Tyr 


Phe 


He 













450 455 



<210> 5 
<211> 9 
<212> PRT 

<213> Medicago sativa 
<400> 5 

Ala Phe Arg Asp Val Lys He Phe Gin 
1 5 



<210> 6 
<211> 8 
<212> PRT 
<213> Medicago 

<400> 6 

Gin Leu Thr Leu 
1 



<210> 7 
<211> 7 
<212> PRT 
<213> Medicago 

<400> 7 

Asn Trp Arg He 
1 



sativa 

Ser Lys He Lys 
5 



sativa 

Leu Ser Phe 
5 



<210> 8 

<211> 1489 

<212> DNA 

<213> Lotus japonicus 

<220> 

<221> CDS 

<222> (1) . . (1488) 

<223> full length clone 



8 



<220> 
<221> CDS 

<222> (43) . . (1413) 

<223> lectin nucleotide phosphohydrolase (LNP or NBP46) 
root lectin 

<400> 8 

aag tgc tct tct etc tgt agt tag ttg cat tgg act aaa gcc atg gac 4 8 

Lys Cys Ser Ser Leu Cys Ser Leu His Trp Thr Lys Ala Met Asp 

15 10 15 

ttc tta att agt etc atg acc ttt gtg ttc atg tta atg cct get ate 96 
Phe Leu lie Ser Leu Met Thr Phe Val Phe Met Leu Met Pro Ala lie 
20 25 30 

tct tee tec caa tat etc gga aac aac att etc atg aat egt aag ata 144 
Ser Ser Ser Gin Tyr Leu Gly Asn Asn lie Leu Met Asn Arg Lys lie 
35 40 45 

tta etc ece aaa aat cag gaa cca gtt aca tea tae get gtt ata ttt 192 
Leu Leu Pro Lys Asn Gin Glu Pro Val Thr Ser Tyr Ala Val lie Phe 
50 55 60 

gat get ggt age act gga age aga gte cat gte tae aat ttt gat cag 24 0 
Asp Ala Gly Ser Thr Gly Ser Arg Val His Val Tyr Asn Phe Asp Gin 
65 70 75 80 

aac tta gat etc ett ece gtt gaa aac gaa ctt gag ttt tat gat teg 288 
Asn Leu Asp Leu Leu Pro Val Glu Asn Glu Leu Glu Phe Tyr Asp Ser 
85 90 95 

gtt aaa ece ggt ttg agt tea tac get get aat cct gaa gaa get gca 336 
Val Lys Pro Gly Leu Ser Ser Tyr Ala Ala Asn Pro Glu Glu Ala Ala 
100 105 110 

gaa tct ctg att cca ctt eta aaa gaa gca gaa aat gtg gtt cct gtg 384 
Glu Ser Leu lie Pro Leu Leu Lys Glu Ala Glu Asn Val Val Pro Val 
115 120 125 

age cag caa ece aac aca ece gtt aag ett ggg gca act gca ggt tta 432 
Ser Gin Gin Pro Asn Thr Pro Val Lys Leu Gly Ala Thr Ala Gly Leu 
130 135 140 

agg ett ttg gag ggg aat get get gaa aat ata ttg caa gcg gte agg 4 80 
Arg Leu Leu Glu Gly Asn Ala Ala Glu Asn lie Leu Gin Ala Val Arg 
145 150 155 160 

gat atg etc age aac aga agt gee ett aat gtt caa tea gat gca gta 528 
Asp Met Leu Ser Asn Arg Ser Ala Leu Asn Val Gin Ser Asp Ala Val 
165 170 175 

tct att ett gat gga ace caa gaa ggt tct tat ett tgg gtg aca att 576 
Ser lie Leu Asp Gly Thr Gin Glu Gly Ser Tyr Leu Trp Val Thr lie 
180 185 190 

aac tat etc ttg ggg aag ttg gga aaa aga ttt aca aag aca gtg gga 624 
Asn Tyr Leu Leu Gly Lys Leu Gly Lys Arg Phe Thr Lys Thr Val Gly 
195 200 205 
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gta gtt gat 
Val Val Asp 
210 

agg aac aca 
Arg Asn Thr 
225 

tac ata aag 
Tyr lie Lys 



cac agt tac 
His Ser Tyr 



aag gtc get 
Lys Val Ala 
275 

999 9ca tat 
Gly Ala Tyr 
290 

tea gga tct 
Ser Gly Ser 
305 

aaa gtg aat 
Lys Val Asn 



tgg aat ggt 
Trp Asn Gly 



tct ttc tat 
Ser Phe Tyr 
355 

aat gcc aaa 
Asn Ala Lys 
370 

tgt aaa aca 
Cys Lys Thr 
385 

gag aaa gac 
Glu Lys Asp 



aca ttg ctt 
Thr Leu Leu 



gtg gcg aat 
Val Ala Asn 
435 



.eta gga ggt 
Leu Gly Gly 



get aaa aat 
Ala Lys Asn 
230 

aag ctt gta 
Lys Leu Val 
245 

ttg egc tat 
Leu Arg Tyr 
260 

ggt ggt tct 
Gly Gly Ser 



aca tat tee 
Thr Tyr Ser 



aac ttg aat 
Asn Leu Asn 
310 

gca cet tgt 
Ala Pro Cys 
325 

gga ggt gga 
Gly Gly Gly 
340 

tac etc tct 
Tyr Leu Ser 



att cgt eca 
lie Arg Pro 



aat ctt gag 
Asn Leu Glu 
390 

agt gtt gaa 
Ser Val Glu 
405 

gtt gat gga 
Val Asp Gly 
420 

gaa att gaa 
Glu lie Glu 



ggg tea gtg 

Gly Ser Val 
215 

get eca aaa 
Ala Pro Lys 



etc eag gga 
Leu Gin Gly 



gga aga gaa 
Gly Arg Glu 
265 

get aat cet 
Ala Asn Pro 
280 

gga gca gag 
Gly Ala Glu 
295 

caa tgc, aga 
Gin Cys Arg 



cec tat eag 
Pro Tyr Gin 



agt ggt eaa 
Ser Gly Gin 
345 

gaa gat gtt 
Glu Asp Val 
360 

gtt gat ttg 
Val Asp Leu 
375 

gat gca aaa 
Asp Ala Lys 



tat gtg tgc 
Tyr Val Cys 



ttt ggt ett 
Phe Gly Leu 
425 

tat eag gat 
Tyr Gin Asp 
440 



caa atg aca 
Gin Met Thr 
220 

gta cet gaa 
Val Pro Glu 
235 

aag aaa tat 
Lys Lys Tyr 
250 

gca ttt cgt 
Ala Phe Arg 



tgc att tta 
Cys lie Leu 



tat aag gtc 
Tyr Lys Val 
300 

aag ata get 
Lys lie Ala 
315 

aat tgc act 
Asn Cys Thr 
330 

aaa aat ctt 
Lys Asn Leu 



ggg ate ttt 
Gly lie Phe 



aag act gca 
Lys Thr Ala 
380 

tec aaa tac 
Ser Lys Tyr 
395 

ttg gat ctt 
Leu Asp Leu 
410 

gat eca ttt 
Asp Pro Phe 



get ctt gtg 
Ala Leu Val 



tat gca gtc 
Tyr Ala Val 



gga gag gat 
Gly Glu Asp 



gac ett tat 
Asp Leu Tyr 
255 

gca gag att 
Ala Glu lie 
270 

get ggc ttt 
Ala Gly Phe 
285 

teg gcc eca 
Ser Ala Pro 



ctt aag get 
Leu Lys Ala 



ttt ggt ggg 
Phe Gly Gly 
335 

ttc ctt act 
Phe Leu Thr 
350 

gtg aat aaa 
Val Asn Lys 
365 

get aaa eta 
Ala Lys Leu 



eca gat ett 
Pro Asp Leu 



gtc tac gtg 
Val Tyr Val 
415 

caa gag gtt 
Gin Glu Val 
430 

gaa gcc gca 
Glu Ala Ala 
445 



tea 672 
Ser 



eca 720 

Pro 

240 

gtt 768 
Val 



ttc 816 
Phe 



gat 864 
Asp 



get 912 
Ala 



ett 960 

Leu 

320 

ata 1008 
He 



tea 1056 
Ser 



ecc 1104 
Pro 



get 1152 
Ala 



tat 1200 

Tyr 

400 

tac 1248 
Tyr 



aca 1296 
Thr 



tgg 1344 
Trp 
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cct 


eta 


ggc 


.act 


gcc 


ata 


gaa 


gca 


ata 


tea 


tea 


ttg 


eet 


aaa 


ttt 


gag 


P3ro 


Leu 


Gly 


Thr 


Ala 


He 


Glu 


Ala 


He 


Ser 


Ser 


Leu 


Pro 


Lvs 


Phe 


Glu 




450 










455 










460 










aga 


tta 


atg 


tat 


ttt 


att 


taa 


act 


act 


agt 


acc 


tgc 


tta 


age 


ctg 


gat 


Arg 


Leu 


Met 


Tyr 


Phe 


He 




Thr 


Thr 


Ser 


Thr 


Cys 


Leu 


Ser 


Leu 


Asp 


465 










470 










475 










480 


tac 


ctg 


aag 


aaa 


taa 


aat 


gaa 


ata 


aaa 


gcc 


gca 


tct 


ttc 


ttc 


ctt 


get 


Tyr 


Leu 


Lys 


Lys 




Asn 


Glu 


He 


Lys 


Ala 


Ala 


Ser 


Phe 


Phe 


Leu 


Ala 










485 










490 










495 




<210> 9 






























<211> 7 






























<212> PRT 




























<213> Lotus 


j aponicus 






















<400> 9 






























Lys 
1 


Cys 


Ser 


Ser 


Leu 
5 


Cys 


Ser 




















<210> 10 




























<211> 462 




























<212> PRT 




























<213> Lotus 


j aponicus 






















<220> 






























<223> lectin nucleotide 


phosphohydrolase (LNP or NBP4 6) 








root lectin 
























<400> 10 




























Leu 


His 


Trp 


Thr 


Lys 


Ala 


Met 


Asp 


Phe 


Leu 


He 


Ser 


Leu 


Met 


Thr 


Phe 


1 








5 










10 










15 




Val 


Phe 


Met 


Leu 


Met 


Pro 


Ala 


He 


Ser 


Ser 


Ser 


Gin 


Tyr 


Leu 


Gly 


Asn 








20 










25 










30 






Asn 


lie 


Leu 


Met 


Asn 


Arg 


Lys 


He 


Leu 


Leu 


Pro 


Lys 


Asn 


Gin 


Glu 


Pro 






35 










40 










45 








Val 


Thr 


Ser 


Tyr 


Ala 


Val 


He 


Phe 


Asp 


Ala 


Gly 


Ser 


Thr 


Gly 


Ser 


Arg 




50 










55 










60 










Val 


His 


Val 


Tyr 


Asn 


Phe 


Asp 


Gin 


Asn 


Leu 


Asp 


Leu 


Leu 


Pro 


Val 


Glu 


65 










70 










75 










80 


Asn 


Glu 


Leu 


Glu 


Phe 


Tyr 


Asp 


Ser 


Val 


Lys 


Pro 


Gly 


Leu 


Ser 


Ser 


Tyr 










85 










90 










95 




Ala 


Ala 


Asn 


Pro 


Glu 


Glu 


Ala 


Ala 


Glu 


Ser 


Leu 


He 


Pro 


Leu 


Leu 


Lys 








100 










105 










110 






Glu 


Ala 


Glu 


Asn 


Val 


Val 


Pro 


Val 


Ser 


Gin 


Gin 


Pro 


Asn 


Thr 


Pro 


Val 






115 










120 










125 








Lys 


Leu 


Gly 


Ala 


Thr 


Ala 


Gly 


Leu 


Arg 


Leu 


Leu 


Glu 


Gly 


Asn 


Ala 


Ala 




130 










135 










140 










Glu 


Asn 


He 


Leu 


Gin 


Ala 


Val 


Arg 


Asp 


Met 


Leu 


Ser 


Asn 


Arg 


Ser 


Ala 


145 










150 










155 










160 


Leu 


Asn 


Val 


Gin 


Ser 


Asp 


Ala 


Val 


Ser 


He 


Leu 


Asp 


Gly 


Thr 


Gin 


Glu 










165 










170 










175 




Gly 


Ser 


Tyr 


Leu 


Trp 


Val 


Thr 


He 


Asn 


Tyr 


Leu 


Leu 


Gly 


Lys 


Leu 


Gly 








180 










185 










190 






Lys 


Arg 


Phe 


Thr 


Lys 


Thr 


Val 


Gly 


Val 


Val 


Asp 


Leu 


Gly 


Gly 


Gly 


Ser 






195 










200 










205 








Val 


Gin 


Met 


Thr 


Tyr 


Ala 


Val 


Ser 


Arg 


Asn 


Thr 


Ala 


Lys 


Asn 


Ala 


Pro 



210 215 220 
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Lys Val Pro ,Glu 
225 

Gly Lys Lys Tyr 

Glu Ala Phe Arg 
260 

Pro Cys lie Leu 
275 

Glu Tyr Lys Val 
290 

Arg Lys lie Ala 
305 

Gin Asn Cys Thr 

Gin Lys Asn Leu 
340 

Val Gly lie Phe 
355 

Leu Lys Thr Ala 
370 

Lys Ser Lys Tyr 
385 

Cys Leu Asp Leu 

Leu Asp Pro Phe 
420 

Asp Ala Leu Val 
435 

lie Ser Ser Leu 
450 



Gly Glu Asp Pro 
230 

Asp Leu Tyr Val 
245 

Ala Glu lie Phe 

Ala Gly Phe Asp 
280 

Ser Ala Pro Ala 
295 

Leu Lys Ala Leu 
310 

Phe Gly Gly lie 
325 

Phe Leu Thr Ser 

Val Asn Lys Pro 
360 

Ala Lys Leu Ala 
375 

Pro Asp Leu Tyr 
390 

Val Tyr Val Tyr 
405 

Gin Glu Val Thr 

Glu Ala Ala Trp 
440 

Pro Lys Phe Glu 
455 



Tyr lie Lys Lys 
235 

His Ser Tyr Leu 
250 

Lys Val Ala Gly 
265 

Gly Ala Tyr Thr 

Ser Gly Ser Asn 
300 

Lys Val Asn Ala 
315 

Trp Asn Gly Gly 
330 

Ser Phe Tyr Tyr 
345 

Asn Ala Lys lie 

Cys Lys Thr Asn 
380 

Glu Lys Asp Ser 
395 

Thr Leu Leu Val 
410 

Val Ala Asn Glu 
425 

Pro Leu Gly Thr 

Arg Leu Met Tyr 
460 



Leu 


Val 


Leu 


Gin 








240 


Arg 


Tyr 


Gly 


Arg 






255 




Gly 


Ser 


Ala 


Asn 




270 






Tyr 


Ser 


Gly 


Ala 


285 








Leu 


Asn 


Gin 


Cys 


Pro 


Cys 


Pro 


Tyr 








320 


Gly 


Gly 


Ser 


Gly 






335 




Leu 


Ser 


Glu 


Asp 




350 






Arg 


Pro 


Val 


Asp 


365 








Leu 


Glu 


Asp 


Ala 


Val 


Glu 


Tyr 


Val 








400 


Asp 


Gly 


Phe 


Gly 






415 




He 


Glu 


Tyr 


Gin 




430 






Ala 


He 


Glu 


Ala 


445 








Phe 


He 







<210> 11 
<211> 13 
<212> PRT 

<213> Lotus japonicus 
<400> 11 

Thr Thr Ser Thr Cys Leu Ser Leu Asp Tyr Leu Lys Lys 
15 10 



<210> 12 
<211> 11 
<212> PRT 

<213> Lotus japonicus 
<400> 12 

Asn Glu He Lys Ala Ala Ser Phe Phe Leu Ala 
15 10 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : degenerate 5' 
PCR primer 
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<220> 

<221> modif ied_base 
<222> (6) 

<223> n = g, a, c or t 
<220> 

<221> modif ied_base 
<222> (9) 

<223> n = g, a, c or t 
<400> 13 

taygcngtna tyttygatcg 



<210> 14 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : degenerate 3' 
PGR primer 

<220> 

<221> modif ied_base 

<222> (15) 

<223> n = g, a, c or t 

<400> 14 

atrttrtada trccngg 
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